Chalcogenide lead-based compounds, AgPb18SbTe20 , is one of the most promising bulk thermoelectric materials. The ZT value of LAST-18 was reported to be ~2.1 at 800K, which outperforms the other bulk thermoelectric materials [1] . The LAST-18 compounds possess an average NaCl structure with Ag, Sb and Pb randomly occupying at Cl sites and Te at Na site. Recent studies using x-ray diffraction and high resolution transmission electron microscopy (HRTEM) reveal that LAST-18 is inhomogeneous with nanoparticles coherently embedded in the matrix [2] . The enhanced thermoelectric properties of LAST-18 were attributed to the presence of the nanoparticles [1-2]. However, information about the nanoparticles, e.g. atomic arrangements of Pb and Ag-Sb, defects inside the nanoparticle and strain field induced by the nanoparticles, are still lacking. Here, we report our extensive studies about nanoparticles using HRTEM, nano-electron diffraction, energy dispersive spectrum (EDS) and electron energy-loss spectrum (EELS).
Strain contrast around the nanoparticles is observed for most of the nanoparticles. An example is given in Fig. 2 . We use geometric phase analysis (GPA) to retrieve the distribution of the strain field from HRTEM image. Fig. 2b and 2c show the strain map ε xx and ε yy , retrieved from Fig. 2a with g 1 =200 and g 2 =002, and x-and y-axis pointing to the [100] and [001] direction. The ε xx map basically shows negative strain in both matrix and nanoparticle. The ε yy map shows positive and negative strain in the nanoparticle area, indicating a phase separation in this nanoparticle. The strain in the matrix, however, is quite different from that generated by an isotropic misfitting spherical inclusion in an infinite isotropic matrix. First, the strain amplitude does not decrease with the increase of the distance from the nanoparticle at least in the range of the measurement (~20nm). The bright-field image (inset in Fig. 2a) shows that the strain contrast extends to the area about 55 nm away from the nanoparticle. Second, the ε yy strain around nanoparticle is not symmetric, e.g. ε yy at bottom-left is larger than that at top-right. Near the nanoparticle, there is a small region showing positive ε yy . We consider that the strain-field around the nanoparticle is not only caused by the misfit between the nanoparticle and the matrix, but also by the local fluctuation in the composition. 
